In a recent article [1] the performances of several methods used for the computation of the free-space doubly-periodic Green's function G0Λ of the three-dimensional (3D) Helmholtz equation were investigated.
Abstract-In a recent article [1] the performances of several methods used for the computation of the free-space doubly-periodic Green's function G0Λ of the three-dimensional (3D) Helmholtz equation were investigated.
The existence of an alternative method that is superior to those discussed in that article is pointed out. The alternative method can have accuracy close to machine precision and is more efficient (at least 12 times faster for an identical convergence test). It yields a fast convergent result for any z, i.e., also for z = 0, where the series discussed by Guérin where D(')(D (2)) involves a sum over A* (all rs =1= 0 of A). D(3) is the term which combines Go (R) and the rs = 0 contribution of the direct lattice sum, and is only nonzero for l = m = 0 [3]. Explicitly, where prime in E' indicates that the term with rs = 0 is omitted, and
Here, vo is the volume of the primitive cell of the direct lattice A, <Pu is the polar angle of the vector u in the plane containing A(A*), r is the incomplete gamma function [7], the normal projection Kj_g can be either real (a propagating wave) or imaginary (an evanescent wave), For several reasons, it has been rather surprising to find out that the Kambe's results (6)-(8) were not included in the analysis of Ref. [1] .
First, given a and kll, an identical set of lattice sums is used in Eq. (4) to calculate Eqs.
(3)-(4) the Green's function GOA anywhere, i.e., also in the lattice (z = 0) plane, as long as r # r'(R # 0). (Note that in the lattice plane, i.e., for z = 0, the series in Ref. [ Table V there) .
(Unfortunately, in [1] there is no description of a computer on which the speed of convergence was tested. A reliable comparison would of course require to test the programs on the same computer.) For 1D periodicity (e.g., along the x-axis) in 2D, Kambe-like expressions for y = 0.03 (a z-like coordinate there), have been found to yield 20 times faster convergence time T1 than the spectral domain form of GOA [24] .
Only as y (z in the current case) increases further, the respective Tl times are expected to converge to the same value.
This indicates for the current case that an optimized program employing the Kambe expressions (6)-(8) can yield even faster convergence.
Obviously, the speed of convergence in the current case can be enhanced by a trivial modification: after storing the values of Dim's up to lmaz = 22, the actual number of generated Bessel functions and spherical harmonics to be used in Eq. (4) is made dependent. However, the main goal of the article was rather to point out the existence of Kambe's expressions (6)-(8) (2, 3, 5) than to discuss properties of the most optimized program employing these expressions.
CONCLUSION
We have pointed out the existence of an alternative method for the calculation of the free-space periodic Green's function GOA that is superior to those discussed by Guerin, Enoch, and Tayeb [1] . The alternative method, which is based on Kambe's Eqs. (6)-(8) [2, 3, 5], can have accuracy close to machine precision and is more efficient (at least 12 times faster for the same test as that in Ref. [1] ). It yields a fast convergent result for any z, i.e., also for z = 0, where the series discussed by Guerin, Enoch, and Tayeb [1] are only conditionally convergent.
Therefore, it deserves full attention of electromagnetic waves community.
A comprehensive review of exponentially convergent lattice sums of the free-space periodic Green's functions of the Helmholtz equation for all physical situations can be found in [25] . Numerical F77 codes implementing Eqs. (6)-(8) can be found in a book by Pendry [12] , or, can be downloaded from Comp. Phys. Commun. [26, 27] . They are also available upon request from the author. 
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